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Deterioration Mechanism of Historical Buildings              
in the Historical Village of Hokkaido 
Masazo TAKAMI? and Takeshi ISHIZAKI 
Historical stone buildings and traditional Japanese buildings with earthen walls suffer from 
frost damage in the Historical Village of Hokkaido. It can be said that there are three factors for 
frost damage: temperature, water content and properties of materials. In order to clarify the 
deterioration mechanism of stone and earthen walls, surface temperature of stone walls and 
water content inside the earthen model wall were measured at set time intervals in addition to 
climatic factors. The surface conditions of the stone and earthen walls were observed 
periodically. Observation revealed that the south wall surface deteriorated more severerly than 
the walls facing other directions. The surface temperature measurement of stone walls showed 
that the number of freeze and thaw cycles was larger at the south wall than at the other walls, 
and this corresponded well with the observation. The water content inside the earthen model 
wall showed about 5%.  
In early spring, accreted snow was observed on the surface of stone walls and the earthen 
model wall. As a result, it was found that when snow melts in the daytime, snowmelt water 
infiltrates into the inside of the earthen wall and remains there. As the temperature drops in the 
nighttime, it re-freezes inside the walls. In this way, frost damage by freezing and thawing occurs 
in the village.  
In order to reduce the risk of frost damage, it is necessary to reduce the freeze-thaw cycles 
and keep the water content lower than the critical value because it is very difficult to change the 
properties of the materials to non-frost susceptible ones. It is also necessary to prevent water 
entering the walls in order to protect the walls from deterioration. 
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